Increased levels but preserved diurnal variation of serum leptin in GH-deficient patients: lack of impact of different modes of GH administration.
The regulation of leptin production in humans is poorly understood but appears to depend on total body fat, changes in energy intake and insulin levels. Since growth hormone (GH) is an important regulator of both lipid metabolism and insulin secretion and action, we tested whether GH status directly or indirectly regulates leptin secretion. Circadian serum leptin concentrations were measured in GH-deficient patients in two different protocols involving different modes of acute and prolonged GH exposure. In study I, eight GH-deficient patients all underwent three 4 week study periods in random order: (1) evening (2000 h) s.c. GH injections (2 IU); (2) morning (0800 h) s.c. GH injections (2 IU); (3) no GH administration. At the end of each period the patients were admitted to hospital for 24-h measurements of hormones and metabolites. For comparison, 10 age- and sex-matched healthy untreated subjects were hospitalised under identical conditions. In study II, six GH-deficient patients were hospitalised for 44 h on three occasions, separated by at least 4 weeks without GH treatment. On each occasion they received 2 IU GH, administered i.v. as (1) two boluses (at 2000 and 0200 h), (2) eight boluses (at 3 h intervals starting at 2000 h) or (3) a continuous (2000-2000 h) infusion. In both studies, serum leptin levels peaked between midnight and early morning followed by low day-time levels (P < 0.01). The mode of GH treatment or previous discontinuation did not affect the leptin level (P > 0.05), but the patients had significantly higher leptin levels than the controls (P < 0.01). The diurnal variation in leptin was compared with changes in GH, insulin, non-esterified fatty acids, 3-hydroxybutyrate, insulin-like growth factor I and glucose, but no robust cross-correlations could be demonstrated. The following conclusions were made. (1) The circadian pattern of serum leptin is not influenced by either experimental or spontaneous changes in serum GH concentrations. (2) GH deficiency is associated with elevated leptin levels which most likely reflects increased fat mass in these patients.